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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigations  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 


Phase  I  Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

Horton  Lake  Dam,  Susquehanna  County,  Pennsylvania 
NDI  No.  PA  00070,  PennDER  No.  58-124 
Sterling  Brook 
Inspected  30  October  1980 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Horton  Lake  Dam  is  owned  by  Harry  Horton  and  is  classified 
as  a  "Significant”  hazard  -  "Small"  size  dam.  The  dam  was 
found  to  be  in  good  overall  condition  at  the  time  of  inspec¬ 
tion. 

Hydraulic/hydrologic  evaluations,  performed  in  accordance 
with  procedures  established  by  the  Baltimore  District,  Corps 
of  Engineers,  for  Phase  I  Inspection  Reports,  revealed  that 
the  spillway  capacity  is  less  than  the  peak  inflow  to  the 
reservoir  during  the  100-year  flood.  A  spillway  design 
flood  (SDF)  in  the  range  of  the  100-year  flood  to  the  1/2 
Probable  Maximum  Flood  (1/2  PMF)  is  required  for  Horton  Lake 
Dam.  Because  the  dam  is  on  the  low  end  of  the  "Small"  size 
category  in  terms  of  height  and  storage  capacity,  the  100- 
year  flood  was  chosen  as  the  SDF.  The  spillway  is  therefore 
considered  "Inadequate."  It  is  recommended  that  the  owner 
develop  remedial  measures  to  ensure  that  the  dam  is  not 
overtopped  by  the  100-year  flood. 

Several  items  of  remedial  work  should  be  immediately  initated 
by  the  owner.  These  include: 

1)  Develop  remedial  r.aasures  to  ensure  that  the  dam 
is  not  overtopped  by  the  100-year  flood. 

2)  Fill  the  low  area  to  the  left  of  the  spillway 
structure. 

3)  Check  the  operability  of  the  outlet  works  valve 
and  restore  to  a  good  operable  condition. 

4)  Cut  the  trees  and  brush  from  the  dam  and  for  10 
feet  below  the  toe  of  the  dam. 

5)  Remove  the  trees  and  stumps  from  the  spillway 
discharge  apron. 

In  addition,  the  following  operational  measures  are  recom¬ 
mended  to  be  undertaken  by  the  owner: 
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1)  Develop  a  detailed  emergency  operation  and  warning 
system. 

2)  During  periods  of  unusually  heavy  rainfall,  provide 
around-the-clock  surveillance  of  the  dam. 

3)  When  warning  of  a  storm  of  major  proportions  is 
given  by  the  National  Weather  Service,  activate 
the  emergency  operation  and  warning  system. 


It  is  further  recommended  that  formal  inspection,  maintenance, 
and  operational  procedures  and  records  be  developed  and 
implemented.  These  should  be  included  in  a  formal  maintenance 
and  operations  manual  for  the  dam. 


Submitted  by: 

MICHAEL  BAKER,  JR.,  INC. 

_ ^  ^  P  _ 

John  A.  Dziubek,  P.E. 

Engineering  Manager-Geotechnical 

Date:  June  26, _ 1981 

Approved  by: 


DEPARTMENT  OF  THE  ARMY 

JJALTIMORE  DI^W^ICT,  CORPS  OF  ENGINEERS 
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4james  w.  peck 


JAMES  W.  PECK 

s  (Colonel,  Corps  ol  Engineers 
'■slConiniandor  ami  District  Engineer 


Date : 


HORTON  LAKE  DAM 


Overall  View  of  Dan?  from  Right  Abutment  -  Spillway  Located 
at  Left  Abutment 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
HORTON  LAKE  DAM 

NDI  No.  PA  00070,  PennDER  No.  58-124 
SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  -  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  program  of 
inspection  of  dams  throughout  the  United  States. 

b.  Purpose  of  Inspection  -  The  purpose  of  the  inspec¬ 
tion  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a.  Description  of  Dam  and  Appurtenances  -  Horton  Lake 
Dam  is  an  earthfill  embankment  358  feet  long  and 
9.5  feet  high.  The  embankment  has  a  crest  width 
of  9  feet  and  side  slopes  of  2H:1V  (Horizontal  to 
Vertical)  upstream  and  2.5H:1V  downstream.  The 
upstream  face  of  the  embankment  is  protected  with 
riprap.  A  cut-off  trench  extends  the  entire 
length  of  the  embankment.  It  has  a  bottom  width 
of  10  foot  with  0 . 25H: IV  side  slopes.  It  was 
designed  for  a  depth  of  4  feet  below  the  toe  of 
the  upstream  slope. 

The  spillway,  located  at  the  left  abutment,  consists 
of  a  concrete  broad-crested  weir  which  is  39.5 
feet  long  perpendicular  to  the  direction  of  flow. 
Concrete  spillway  training  walls  extend  1.5  feet 
above  the  crest  of  the  weir. 

The  outlet  works  for  the  dam  consist  of  an  18  inch 
diameter  corrugated  metal  pipe  encased  in  6  inches 
of  concrete  with  two  concrete  anti-seep  collars 
(6.5  feet  by  6.5  feet).  A  sliding  gate  valve 

- -located  on  the  upstream  slope  controls  the  submerged 

intake-xpf  the  outlet  works. 

b.  Location  -^Horton  Lake  Dam  is  located  on  Sterling 

Brook  in  Lenox  Township,  Susquehanna  County,  ; 

Pennsylvania.  'Thre^dafiT'is'  approXimately  1.33  miles  --iL 
southwest  of  Harding  Corners  in  Hartford  Township. 

The  coordinates  of  the  dam  are  N  41°  43.5*  and  W 
75°  41.6' .  The  dam  can  be  found  on  the  USGS  7.5 
minute  topographic  quadrangle,  Lenoxville,  Penn¬ 
sylvania. 
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c.  Size  Classification  -  The  height  of  the  dam  is  9.5 
feet.  Storage  at  the  top  of  the  dam  [Elevation 
1259.5  feet  Mean  Sea  Level  (ft.  M.S.L.)]  is  345 
acre- feet.  The  dam  is  therefore  in  the  "Small” 
size  category. 

d.  Hazard  Classification  -  Loss  of  life  is  considered 
unlikely;  however,  if  the  dam  should  fail,  damage 

to  Route  106  located  500  feet  downstream  would  occur. 
Minor  economic  damage  to  the  township  road  located 
3000  feet  downstream  from  the  dam  may  also  occur. 
Therefore,  the  dam  is  considered  to  be  in  the 
"Significant”  hazard  category. 

e.  Ownership  -  The  dam  is  owned  by  Harry  Horton,  Box 
36,  Clifford ,  Pennsylvania  18413. 

f.  Purpose  of  Dam  -i^The  impoundment  created  by  the 

dam  is  used  for  recreation  and  fishing.  _ ...  C-  • 

g.  Design  and  Construction  History  -  Horton  Lake  Dam 
was  designed  by  L.  F.  Burlein,  P.E.,  of  Honesdale, 
Pennsylvania,  in  1956.  Construction  of  the  dam 
began  during  the  summer  of  1956  and  was  completed 
17  October  1956.  The  contractor  was  Homer  Ross  of 
Jackson,  Pennsylvania. 

h.  Normal  Operational  Procedures  -  The  reservoir  is 
typically  maintained  at  the  spillway  crest.  Eleva¬ 
tion  1258.00  ft.  M.S.L. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles)  -  0.58 

b.  Discharge  at  Dam  Site  (c.f.s.)  - 

Maximum  Flood  -  Unknown 

Spillway  Capacity  at  Maximum  Pool 

(El.  1259.5  ft.  M.S.L. )  -  190 


c .  Elevation*  (feet  above  Mean  Sea  Level  [ft.  M.S.L. 1)  - 


Design  Top  of  Dam  -  Unknown 

Minimum  Top  of  Dam  -  1259.5 

Maximum  Design  Pool  -  Unknown 

Spillway  Crest  -  1258.0 

Streambed  at  Toe  of  Dam  -  1250.0 

Maximum  Tailwater  of  Record  -  Unknown 


*A11  elevations  are  referenced  to  the  spillway  crest  of  the  dam, 
El.  1258.0  ft.  M.S.L.,  estimated  from  the  USGS  7.5  minute  topo¬ 
graphic  quadrangle,  Lenoxville,  Pennsylvania. 
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Reservoir  (feet)  - 


Length  of  Maximum  Pool 

(El.  1259.5  ft.  M.S.L.)  -  2550 

Length  of  Normal  Pool 

(El.  125e.O  ft.  M.S.L.)  -  2300 

Storage  (acre-feet)  - 

Top  of  Dam  (El.  1259.5  ft.  M.S.L.)  -  345 

Normal  Pool  (El.  1258.0  ft.  M.S.L.)  -  280 

Reservoir  Surface  (acres)  - 

Top  of  Dam  (El.  1259.5  ft.  M.S.L.)  -  58 

Normal  Pool  (El.  1258.0  ft.  M.S.L.)  -  46 

Dam  - 

Type  -  Earthfill  embankment 

Total  Length  Including  Spillway  (feet)  -  358 

Height  (feet)  -  Design  -  9.5 

Field  -  9.5 

Top  Width  (feet)  -  Design  -  12 

Field  -  9 

Side  Slopes  -  Upstream  -  Design  2H:1V 

Field  -  2H: IV 

Downstream  -  Design  -  2H:1V 

Field  -  2 . 5H : IV 

Zoning  -  None 

Impervious  Core  -  None 


Cut-off  -  Cut-off  trench  extends  the  entire  length 
of  the  embankment.  It  has  a  bottom  width 
of  10  ft.  with  0 . 25H: IV  side  slopes.  It 
was  designed  for  a  depth  of  4  ft.  below  the 
toe  of  the  upstream  slope.  It  is  backfilled 
with  impervious  soil. 

Drains  -  None 

Diversion  and  Regulating  Tunnel  -  None 

Spillway  - 

Type  -  Concrete  broad-crested  weir 

Location  -  Left  abutment 

Width  of  Crest  Parallel  to  Flow 
(feet)  - 

Length  of  Crest  Perpendicular  to 
Flow  (feet)  - 

Crest  Elevation  (ft.  M.S.L.)  - 

Gates  - 

Downstream  Channel  -  Swampy  with  woods 

of  swamp. 


4.7 

39.5 

1258.0 

None 

on  both  sides 
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Outlet  Work*  -  The  outlet  work*  consist  of  sn  18  in. 

corrugated  metal  pipe  encased  in  6 
inches  of  concrete  with  two  6.5  ft.  by 
6.5  ft.  anti-seep  collars.  A  sliding 
gate  valve,  located  6  ft.  upstream  from 
the  embankment  crest  on  the  upstream 
slope,  controls  the  submerged  intake 
of  the  outlet  works. 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Information  reviewed  for  preparation  of  this  report 
consisted  of  the  Pennsylvania  Department  of  Environmental 
Resources'  (PennDER)  File  No.  58*124.  This  included: 

1)  The  permit  application  to  the  Commonwealth  of 
Pennsylvania,  Water  and  Power  Resources  Board, 
from  Harry  Horton,  owner  of  the  dam  (dated 

1  February  1956). 

2)  Cross  sections  of  the  reservoir  and  the  earth 
embankment  as  proposed  by  Mr.  L.  F.  Burlein, 

Registered  Engineer. 

3)  The  permit  issued  by  the  Water  and  Power  Resources 
Board,  allowing  construction  of  the  dam  (dated 

14  March  1956). 

4)  Post  construction  inspection  reports,  conducted 

2  May  1958,  and  15  November  1958,  by  PennDER, 

Division  of  Dams  and  Encroachments. 

5)  Various  correspondence  between  Harry  Horton  and 
the  Division  of  Dams  and  Encroachments. 

6)  The  latest  inspection  report,  dated  10  August  1965, 
filed  by  PennDER,  Division  of  Dams  and  Encroachments. 
Brush  growing  on  the  embankment  and  wasteway 
channel,  and  stumps  and  debris  along  the  spillway 
crest  were  two  areas  indicated  in  need  of  maintenance. 
Further  correspondence  indicated  this  problem  was 
corrected. 

2 . 2  CONSTRUCTION 

Construction  of  the  dam  was  started  in  the  summer  of 
1956  and  completed  by  17  October  1956.  The  contractor 
was  Homer  Ross  of  Jackson,  Pennsylvania. 

2.3  OPERATION 


No  formal  records  are  available  for  operation  of  the 
dam  and  reservoir.  The  spillway  is  uncontrolled  and 
the  reservoir  is  typically  at  the  spillway  crest  level. 
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2.4  EVALUATION 


a.  Availability  -  The  information  reviewed  is  raadily 
available  from  FennDER  File  No.  58-124. 

b.  Adequacy  -  The  information  available  combined  with 
the  visual  inspection  measurements  and  observations 
is  adequate  for  a  Phase  1  Inspection  of  this  dam. 

c.  Validity  -  Except  for  differences  between  the 
constructed  facility  and  the  configurations  shown 
on  the  plates  in  Appendix  E,  there  is  no  reason  at 
the  present  time  to  doubt  the  validity  of  the 
available  engineering  data.  Significant  variations 
are  discussed  in  the  various  sections  of  this 
report. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General  -  The  dam  was  found  to  be  in  good  overall 
condition  at  the  time  of  inspection  on  30  October 
1930.  No  unusual  weather  conditions  were  experi¬ 
enced  during  the  inspection.  Noteworthy  deficien¬ 
cies  observed  during  the  visual  inspection  are 
described  briefly  in  the  following  paragraphs. 

The  complete  visual  inspection  check  list,  field 
sketch,  top  of  dam  profile,  and  typical  cross- 
section  are  presented  in  Appendix  A. 

b.  Embankment  -  A  low  area  of  the  crest  is  located 
immediately  to  the  left  of  the  spillway  structure. 
The  downstream  slope  is  covered  with  a  thick 
growth  of  trees  and  brush. 

c.  Appurtenant  Structures  -  Some  logs  and  stumps  have 
been  deposited  on  the  spillway  discharge  apron. 
Rocks  were  observed  wedged  between  the  valve  stem 
and  casing  pipe  for  the  outlet  works.  The  owner 
indicated  this  valve  has  never  been  operated. 

Differences  between  the  design  drawings  and  field 
conditions  include  the  following  items:  1)  less 
freeboard  than  indicated,  2)  broad-crested  weir 
instead  of  sharp-crested  weir,  and  3)  access  to 
the  intake  structure  is  different  from  that  indi¬ 
cated  on  the  design  plans  included  in  Appendix  E. 

d.  Reservoir  Area  -  The  reservoir  slopes  are  moderate 
and  no  sign  of  instability  was  observed.  A  small 
amount  of  sedimentation  has  occurred  at  the  upper 
end  of  the  reservoir. 

e.  Downstream  Channel  -  The  channel  passes  through  a 
swampy  area  with  some  minor  ponded  areas  before 
passing  under  Route  106,  500  feet  downstream  of 
the  dam.  A  township  road  is  located  3000  feet 
downstream  of  the  dam.  Economic  damage  is  likely 
to  result  to  both  roads  in  the  event  of  failure  of 
the  dam. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 

There  are  no  formal  operating  procedures  for  this  dam. 
It  is  recommended  that  formal  emergency  procedures  be 
adopted,  prominently  displayed  and  furnished  to  all 
operating  personnel. 

4.2  MAINTENANCE  OF  DAM 

There  are  no  formal  records  of  maintenance  or  formal 
procedures  for  evaluating  the  necessity  of  maintenance 
for  the  structure.  It  is  recommended  that  formal 
inspection  procedures  be  developed. 

\ 

4.^  MAINTENANCE  OF  OPERATING  FACILITIES 

x 

A  steel  plate  (2^  ~inT—by~^6  ilT.  by^7^~in.  )  operated  by 
a  stem  and  hand  wheel  from  the  top  of  the  embankment 
acts  as  a  gate  valve  for  the  emergency  outlet  works. 
There  are  no  operation  or  maintenance  records  for  this 
gate  valve.  It  is  recommended  that  a  formal  operation 
and  preventive  maintenance  schedule  be  developed  and 
implemented . 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM 


/There  is  no  warning  system  in  the  event  of  dam  failure. 
It  is  recommended  that  an  emergency  warning  system  be 
developed. 

EVALUATION  OF  OPERATIONAL  ADEQUACY 


C  The  current  operational  features  are  adequate  for  the 
purpose  they  serve.  However,  it  is  recommended  that  a 
formal  maintenance  and  operations  manual  be  prepared 
for  the  dam.  ... 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 
5.1  EVALUATION  OF  FEATURES 


a.  Design  Data  -  No  hydrologic  or  hydraulic  design 
calculations  are  available  for  Horton  Lake  Dam. 

b.  Experience  Data  -  No  information  concerning  the 
effects  of  significant  floods  on  the  dam  is  avail¬ 
able  . 

c.  Visual  Observations  -  During  the  visual  inspection, 
no  problems  were  observed  which  would  indicate 
that  the  dam  and  appurtenant  facilities  could  not 
perform  satisfactorily  during  a  flood  event. 

d.  Overtopping  Potential  -  Horton  Lake  Dam  is  a 
"Small"  size  -  "Significant”  hazard  dam  requiring 
evaluation  for  a  spillway  design  flood  (SDF)  in 
the  range  of  the  100-year  flood  to  the  1/2  Probable 
Maximum  Flood  (1/2  PMF).  Because  the  dam  is  on 
the  low  end  of  the  "Small"  size  category  in  terms 
of  height  and  storage  capacity,  the  100-year  flood 
was  chosen  as  the  SDF. 

Using  material  from  "The  Hydrologic  Study  -  Tropical 
Storm  Agnes"  prepared  by  the  Corps  of  Engineers  in 
New  York  City,  the  peak  inflow  to  the  impoundment 
for  the  100-year  flood  was  calculated  to  be  740 

c.f.s.  The  peak  inflow  to  the  impoundment  from 
the  100-year  flood  was  also  calculated  to  be  376 
c.f.s.  using  material  from  "Water  Resources  Bulletin, 
Bulletin  No.  13,  Floods  In  Pennsylvania",  prepared 
by  the  Department  of  Environmental  Resources, 
Commonwealth  of  Pennsylvania.  Averaging  these  two 
methods  produced  a  peak  inflow  of  558  c.f.s.  which 
was  used  in  this  analysis. 

The  spillway  capacity  at  the  minimum  top  of  the 
dam  is  192.3  c.f.s.  which  is  approximately  35.4 
percent  of  the  peak  inflow  to  the  impoundment. 

e.  Spillway  Adequacy  -  As  outlined  in  the  above 
analysis,  the  inflow  to  the  impoundment  during  the 
100-year  flood  is  greater  than  the  spillway  capacity; 
therefore,  the  spillway  is  considered  "Inadequate". 
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SECTION  6  -  STRUCTURAL  STABILITY 


St*  6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  -  There  were  no  structural 
inadequacies  noted  during  the  visual  inspection 
that  cause  concern  for  the  continued  structural 
stability  of  the  dam. 

b.  Design  and  Construction  Data  -  Calculations  of 
slope  and  structural  stability  were  not  available 
for  review.  The  slopes  have  had  a  history  of 
satisfactory  performance.  In  view  of  the  modest 
height  of  the  dam,  a  history  of  satisfactory 
performance  of  its  moderate  slopes,  and  no  signs 
of  distress  observed  during  the  visual  inspection, 
no  further  stability  analysis  is  deemed  necessary. 

c.  Operating  Records  -  Nothing  in  the  procedures 
described  by  the  owner's  representative  indicates 
concern  relative  to  the  structural  stability  of 
the  dam. 

d.  Post-Construction  Changes  -  No  changes  adversely 
affecting  the  structural  stability  of  the  dam  have 
been  performed. 

e.  Seismic  Stability  -  The  dam  is  located  in  Seismic 
Zone  1  of  the  "Seismic  Zone  Map  of  the  Contiguous 
United  States,"  Figure  1,  page  D-30,  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams."  This 
is  a  zone  of  minor  seismic  activity.  Therefore, 
further  consideration  of  the  seismic  stability  is 
not  warranted. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety  -  Horton  Lake  Dam  was  found  to  be  in  good 
overall  condition  at  the  time  of  inspection. 

Horton  Lake  Dam  is  a  "Significant"  hazard  -  "Small" 
size  dam  requiring  a  spillway  capacity  in  the 
range  of  the  100-year  flood  to  the  1/2  PMF.  The 
100-year  flood  was  chosen  as  the  SDF  because  the 
dam  is  on  the  low  side  of  the  "Small"  size  category 
based  on  storage  capacity  and  height.  As  presented 
in  Section  5,  the  spillway  capacity  is  less  than 
the  peak  inflow  to  the  impoundment  during  the 
100-year  flood.  Therefore,  the  spillway  is  consid¬ 
ered  "Inadequate." 

b.  Adequacy  of  Information  -  The  information  available 
and  the  observations  and  measurements  made  during 
the  field  inspection  are  considered  sufficient  for 
this  Phase  I  Inspection  Report. 

c.  Urgency  -  The  owner  should  initiate  the  action 
discussed  in  paragraph  7.1.d.  as  soon  as  practicable. 

d.  Necessity  for  Additional  Data/Evaluation  -  The 
hydraulic/hydrologic  analysis  performed  in  connec¬ 
tion  with  this  Phase  I  Inspection  Report  has 
indicated  the  need  for  additional  spillway  capacity. 

7.2  RECOMMENDATIONS/RfiMEDIAL  MEASURES 

The  inspection  revealed  certain  items  of  remedial  work 
which  should  be  performed  by  the  owner  without  delay. 

These  include: 

1)  Develop  remedial  measures  to  ensure  that  the 
dam  will  not  be  overtopped  by  the  100-year 
flood. 

2)  Fill  the  low  area  to  the  left  of  the  spillway 
structure . 

3)  Check  the  operability  of  the  outlet  works 
valve  and  restore  to  a  good  operable  condition. 


4)  Cut  the  trees  and  brush  from  the  dam  and  for 
10  feet  below  the  toe  of  the  dam. 


5)  Remove  the  trees  and  stumps  from  the  spillway 
discharge  apron. 

In  addition,  the  following  operational  measures  are 
recommended  to  be  undertaken  by  the  owner: 

1)  Develop  a  detailed  emergency  operation  and 
warning  system. 

2)  During  periods  of  unusually  heavy  rainfall, 
provide  around-the-clock  surveillance  of  the 
dam. 

3)  When  warning  of  a  storm  of  major  proportions 
is  given  by  the  National  Weather  Service, 
activate  the  emergency  operation  and  warning 
system. 

It  is  further  recommended  that  formal  inspection, 
maintenance,  and  operational  procedures  and  records  be 
developed  and  implemented.  These  should  be  included  in 
a  formal  maintenance  and  operations  manual  for  the  dam. 
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APPENDIX  A 

VISUAL  INSPECTION  CHECK  LIST,  FIELD  SKETCH, 
TOP  OF  DAM  PROFILE,  AND  TYPICAL  CROSS-SECTION 


Jdii\68  G.  Ulinski  R^cord^r 
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of  Dam  HORTON  LAKE  DAM 
#  PA  00070 


Name  of  Dam:  HORTON  LAKE  DAM 

NDI  #  PA  00070  _ _ _ 
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APPROXIMATE  NO.  Damage  may  occur  to  Route  106  if 
OF  HOMES  AND  the  dam  should  fail.  Damage  may  also 

POPULATION  occur  to  a  township  road  located  down 

stream  of  Route  106 . 
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TOP  OF  DAM  PROFILE 
TYPICAL  CROSS-SECTION 

DATE  OF  INSPECTION:  30  October  1980 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  0.58  sq.  mi. ,  primarily  forested 

land 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1258.0  ft.  M.S.L. _ 

(280  ac.-ft.) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  1259.5  ft.  M.S.L 

(345  ac.-ft.) _ 


ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown _ _____ 

ELEVATION  TOP  DAM:  1259.5  ft.  M.S.L.  (minimum  top  of  dam  elevation) 

SPILLWAY: _ _________ 

a.  Crest  Elevation  1258.0  ft.  M.S.L. _ 

b .  Type  Concrete  bYbaa-crested  wdlf 

c.  Width  of  Crest  Parallel  to  £low  "4.7  ft. 

d.  Length  of  Crest  Perpendicular  to  Flow  39.5  ft. 

e.  Location  Spillover  At  left  abutment _ 

f.  Number  and  Type  of  Gates  None _ 


OUTLET  WORKS: 


a. 

b. 

c. 

d. 

e. 


Type  18  in.  corrugated  metal  pipe 
Location  tiear  the  center  ot  tne  dam 
Entrance  Inverts  fil.  1251.5  ffET 


(computed  trom  design  plans1 


Exit  Inverts  Unknown _ . 

Emergency  Drawdown  Facilities 


Gate  valve  on  .upstream  slope 


HYDROMETEOROLOGICAL  GAGES: 


None 


a.  Type _ _ 

b.  Location  ___________________ 

c .  Records  _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE  Unknown 


APPENDIX  C 


PHOTOGRAPH  LOCATION  PLAN  AND  PHOTOGRAPHS 


DETAILED  PHOTOGRAPH  DESCRIPTIONS 

Overall  View  -  Overall  View  of  Dam  from  Right  Abutment  - 
Spillway  is  Located  at  Left  Abutment 

Photograph  Location  Plan 

Photo  1  -  View  of  Upstream  Slope  of  Dam  from  Left  Shoreline 

Photo  2  -  View  along  Crest  of  Dam  from  Right  Abutment 

Photo  3  -  View  of  Crest  and  Downstream  Slope  from  Left 
Abutment 

Photo  4  -  View  of  Spillway  Approach 

Photo  5  -  View  Across  Crest  of  Spillway 

Photo  6  -  View  of  Spillway  Discharge  Apron 

Photo  7  -  View  of  Riser  Casing  for  Outlet  Works  Valve 
Stem 

Photo  8  -  View  of  Bait  Pond  Downstream  of  Dam 
Note:  Photographs  were  taken  on  30  October  1980. 


HORTON  LAKE  DAM 


PHOTO  4.  View  of  Spillway  Approach 


HORTON  LAKE  DAM 


PHOTO  7.  View  of  Riser  Casing  for  Outlet  Works  Valve  Stem 


PHOTO  8.  View  of  Balt  Pond  Downstream  of  Dam 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


The  conclusions  presented  pertain  to  present 
conditions,  and  the  effect  of  future  development  on  the 
hydrology  has  not  been  considered. 
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HYDROLOGY  AMD  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  or  DAM!  HORTON  LAKE  DAM 
100-YEAR  STORM  -  6.2  INCHES/ 24  HOURS (1) 


STATION 

1  2  3  4  b 

Station  Description 

HORTON  LAKE  DAM 

Drainage  Area  (square  Biles) 

0.58 

Cumulative  Drainage  Area 
(square  miles) 

0.58 

Adjustment  of  PMF.for 

Drainage  Area  (X)'1' 

6  Hours 

12  Hours 

24  Hours 

4B  Hours 

72  Hours 

Spillway  Data 

Crest  Length  (ft) 

39.5 

Freeboard  (ft) 

1.3 

Discharge  Coefficient 

2.65 

Exponent 

1.5 
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Cross  Sections  Through  Reservoir  (1955) 
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Horton  Lake  Dam 

NDI  No.  PA  00070,  PennDER  No.  58-124 
REGIONAL  GEOLOGY 


Horton  Lake  Dam  is  located  in  the  Glaciated  Low  Plateaus 
section  of  the  Appalachian  Plateaus  physiographic  province. 

The  area  has  been  glaciated  at  least  three  times  and  is 
presently  covered  with  Wisconsin  stage  glacial  deposits. 

The  land  drains  to  the  south  via  Tunkhannock  Creek  and  shows 
a  maximum  relief  of  approximately  500  feet.  According  to 
the  Soil  Conservation  Service's  Soil  Survey  for  Susquehanna 
County,  surface  soils  in  the  vicinity  of  the  dam  consist 
primarily  of  slightly  flaggy,  silt  loams  of  the  Morris- 
Wellsboro-Volusia  association.  No  test  borings  were  available 
for  review;  thus,  the  thickness  of  this  overburden  is  difficult 
to  ascertain. 

Geologic  references  indicate  that  the  bedrock  in  the  vicinity 
of  the  dam  consists  of  members  of  the  Catskill  Formation  in 
the  Susquehanna  Group.  The  Catskill  is  composed  primarily 
of  red  and  gray  shales  and  sandstones  of  Upper  Devonian  age. 

The  formation  may  also  contain  scattered,  thin  streaks  of 
coal  and  scattered  fish  remains.  The  strata  in  the  vicinity 
of  the  dam  was  deposited  in  a  delta  front  type  of  environment 
and  remain  essentially  horizontal  after  the  Appalachian 
Uplift.  However,  southeast  of  Tunkhannock  Creek  the  strata 
starts  to  curve  up  into  a  large  anticline  whose  axis  strikes 
northeast.  This  suggests  the  possibility  of  artesian  condi¬ 
tions  beneath  the  dam.  Flowing  wells  have  been  documented 
to  the  northeast  of  the  dam  location. 
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CENTRAL  AND  EA8TERN  PENNSYLVANIA 
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Oawayo  Formation 

tires* i*k  gray  to  gra y  ehale*,  aittatone*  and 

NHii'lvRri  W£OMIN0  inrreuaimily  «A<I hi 

we  at  ward;  eonaidered  equivalent  to  type 
Oawayo.  Ht ceniUe  Formation  Dr  in  tint 
amt  Crawford  Conntiee;  probably  not 
diatinguiahabla  north  of  Carry. 

Cattaraugus  Formation 

Hr ‘l,  gray  and  teawn  that*  and  sandstone 
wttk  tk«  prujwrliiiM  nf  red  drcreoaing  west* 
ward;  IhWiiiIm  ViMaMi/n  wni/«  h/'  driller* 
and  Salamanca  aandutom  amt  cougiumtr- 
alt;  some  limeatone  in  Crawford  and  Frit 
man  tit  t. 


Conneaut  Group 

<4/frrKariN0  i/ray,  brown,  grttniak  and 
i mrtdith  ehuUa  and  eittetonee;  include* 
pink  rock"  oj  driller*  and  "Chemung" 
a ud  " Girard "  Formation*  of  northweel- 
era  f’ennaylvaniu. 

Canadaway  Formation 

Alternating  6roum  tkule*  and  auudatonea, 
includes  "Ihtrtage”  Formation  of  north- 
weetern  Fennaylvania. 
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Oswsyo  Formation 

Browniah  and  groeniah  gray,  fin e  and 
medium  ^ruined  sandstones  with  lomi 
that  ft  and  scattered  cat  car  tout  Irnui; 
incudes  rad  thaltt  which  become  more 
numerous  eastward.  Relation  to  type 
Otwayo  not  proved. 


Catskill  Formation 

Chiefly  rad  to  frrotoniefc  thole*  and  sand* 
stones;  tur/udes  gray  and  graaniak  sand* 
stone  tuxpue*  named  Ktk  Mountain, 
Honaodate ,  Shokola,  and  Dalawara  River 
in  th*  east. 


Marine  beds 

Gray  to  olive  brown  akalaa,  graywackee, 
and  sandstones;  containe  "Chemung"  bed* 
and  "Portage"  bed*  including  Burket, 
Hrullier,  Harrell ,  and  Trimmers  Rock; 
Tally  Limretune  at  bate. 
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Hamilton  Group 


Suaquehanna  Group 

BmrM  tin,  u  "Ckrmime-  Catdtiir  cmm- 

tact  uf  Second  I'tHneylvaniu  Survey 
County  report*:  barb*  on  Chemung"  side 
of  line. 


MIDDLE  AND  LOWER 
Mahantango  Formation 

Brown  to  o live  ahale  with  inter  bedded 
sandstones  which  are  dominant  in  placee 
(Montebello):  highly  foesiliferoue  in  upper 
part;  containe  "Centerfield  coral  bed "  in 
euelern  Fennaylvania. 

MtrceUu*  Formation 

Block,  fieeiie,  carbonaceous  ehale  with 
thick,  brown  *m n detune  l Turkey  Ridge)  in 
parte  of  central  l‘enn*ytvania. 

Onondaga  Formation 

Crwau*  Vui,  Ihtm  MM  M<  M  dm rk 
blue  to  Mack,  medium  bedded  limeatone 
with  thole  predominant  in  moat  places; 
includes  Sohneprove  Limestone  and  Need- 
mere  Shale  in  centra)  Fennepluonio  and 
BsliemtiJi  Fait*  Limeatone  and  Reepue 
Shale  in  wtersnut  Fennaytuouia;  in 
Lehigh  Gup  area  includes  Fulmer  ton 
Sandstone  and  Bowwmmmiowu  Chert. 

Oriikany  Formation 

iTkite  to  brawn,  fine  to  courte  groined, 
partly  cedrotcuue,  locally  caught  mem  tic. 
foeedifervu*  earn  detune  tRu/grtey)  «(  the 
top;  dark  gray,  chert y  Umc*tuue  with 
st>ms  iHtrrbrddrd  ohulee  and  sandslonrs 
Mow  (Sh river). 


Helderberg  Formation 

Dark  gray,  c alcureoue,  thin  bedded  ehole 
tMandata)  at  the  top,  equivalent  to  /Wt 
Kwen  Shale  and  /terra/)  Limeatone  in  the 
euet:  dark  gray,  chert V.  thin  6*dd*d, 
foaailiferuu*  limeatone  i New  Scotland) 
with  aome  local  aundetonee  in  the  middle; 
and,  at  Ike  base  dark  gray,  medium  to 
tkirk  bedded,  rryetulli  nr  limestone 
«.WsnuNiJ,  «i  ndy  and  nhaly  in  place*  with 
som<  chert  nodule*. 
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